Summary. Tubal activity under the influence of nicotine was studied in vivo in six mature rhesus monkeys throughout the various phases of the menstrual cycle, using an open-ended catheter technique. The activity monitoring response during the first half of the menstrual cycle was of two types, an early and a delayed response. The first was of higher tone and amplitude, and the second was followed within 1 to 2 min by complete inhibition of tubal activity which lasted for the next 5 to 30 min. During the second half of the menstrual cycle, intravenous nicotine had no significant effect on tubal tonus and the amplitude was only slightly and occasionally affected. The possible mechanism of action of nicotine, both direct and indirect, on tubal activity is discussed.
INTRODUCTION
A change in uterotubal movement may interfere with the mechanisms of ovum pick-up, migration, fertilization, transfer through the uterotubal junction into the uterine cavity, or implantation, and thus affect fertility. In view of previous studies in which the inhalation of cigarette smoke was found to have an effect on uterotubal junction activity (Neri & Eckerling, 1969) , it was decided to investigate the influence of nicotine on tubai activity in vivo in rhesus monkeys, Macaca mulatta. Monkeys were used since they are the only laboratory animals that have reproductive processes sufficiently similar to those of human beings.
In the present study, the tubai motility under the influence of nicotine was determined by recording the intraluminal pressure changes during the men¬ strual cycle.
MATERIALS AND METHODS
Six rhesus monkeys, weighing 4 to 6 kg, were selected for this investigation. The monkeys were fully mature and had had at least three regular menstruations before the start of the investigation. The menstrual cycles were monitored by vaginal cytology every 2 days (using the criteria of de Allende, Shorr & Hartman, 1945) (Bernhard, 1948) , and cigarette smoke inhalation is known to have an effect on the uterotubal activity in the human (Neri & Eckerling, 1969) . This fact was attributed mainly to the nicotine effect on the adrenal medulla and on other chromaffin cells outside the medulla which secrete adrenaline. Recent study of the effect of epinephrine on tubai activity in vivo has shown that epinephrine has a stimulatory effect on the human Fallopian tube, except during the luteal phase, when the response of the tube appears to be diminished and altered in character (Coutinho, Maia & Filko, 1970) . Nicotine is believed to exert its major effect on autonomie ganglia and, in the intestine, this involves release of acetylcholine at parasympathetic synapses.
Acetylcholine can release serotonin from the small intestines in dogs (Burks & Long, 1966 (Thompson, Spezia & Ángulo, 1969) . This fact will explain the rapid action of the nicotine administration in our studies, since a similar rapid response has been monitored after intravenous administration ofserotonin (A. Neri, unpublished data). Since 90% (5 to 10 mg) of the serotonin stores in human body (Williams, 1965) are in the intestines, even a small stimulation (cf. the dose of 50 µg nicotine hydrogen tartrate/kg given in this study) will cause appreciable depletion of these stores into the circulation. and Hansson, Masouko & Clark (1964) indicated that high concentrations of nicotine remain in the intestine, brain, heart and spleen for up to 60 min after administration. Serotonin, in sufficient dosage, can influence ganglionic transmission and adrenal medullary secretion (Williams, 1965) . Serotinin stimulates numerous smooth muscles in the body, including the uterus (Erspamer, 1961) . While the rat uterus in vitro is very sensitive to seroto¬ nin, strips of human uterus under the same conditions are not (Garrett, 1958 Nicotine has an effect on the neurohypophysial secretion of vasopressin (antidiuretic hormone) (Burn, Truelove & Burn, 1945; Bissett & Walker, 1957; Bissett & Lee, 1958; Caldeyro-Barcia & Heller, 1961) and probably increases the secretion of oxytocin (Bissett & Walker, 1957) . Antidiuresis is elicited in normal subjects by making them inhale the smoke of one or more cigarettes or by injecting nicotine intraveneously (Burn et al., 1945; Walker, 1949; Taylor & Walker, 1951; Caldeyro-Barcia & Heller, 1961) . The amount of vasopressin recovered from human urine, according to various investigations, ranges from 3 to 259 µ vasopressin (Burn & Grewal, 1951; Taylor & Walker, 1951; Bissett & Lee, 1958) . The dissociation in the levels of oxytocin and vasopressin observed in different experiments (as after intravenous administration of nico¬ tine) suggests that under certain conditions these hormones may be released independently from the neurohypophysis (Caldeyro-Barcia & Heller, 1961). The situation is complicated by the fact that adrenaline, which is secreted as a response to the stimulation of the nicotine injection, produces some degree of inhibition of vasopressin release (Dyball, 1968) .
Intravenous injection of nicotine to human beings usually causes unpleasant side-effects which last for a few minutes. These range from slight dizziness and paraesthesiae to intense hyperpnoea, flushing, palpitation and a feeling of constriction in the chest, followed by pallor and sweating. A brief initial rise in blood pressure after nicotine injection may be followed by a transient fall lasting a few minutes (Williams, 1965) . Fortunately, the only side-effects seen in two of our monkeys following the intravenous administration of the nicotine were pallor and fine tremor lasting for a few minutes. In four of the monkeys, in which a femoral artery cannula was used, no change in blood pressure was noticed.
Current investigations in rhesus monkeys in vivo (A. Neri, The data collected in this and previous studies (Neri & Eckerling, 1969) point to a possible effect of nicotine and adrenaline on tubai motility. Since the time which it takes for the fertilized ovum to reach the uterine cavity is such an important factor, any change may act to prevent implantation and thus influence fertility. As noted before, this effect may be attributed to the nicotine itself or to resultant changes taking place in the body.
